L^«b-AlS5  842  eUALITV  ASSURANCE  FOR  NATER  SAAPLtNGCU)  AIR  FORCE 

OCCUPATIONAL  AND  ENVIRONMENTAL  HEALTH  LAB  BROOKS  AFB  TK 
T  C  THOMAS  ET  AL  FEB  SB  0EHL-8£-ai5Sa252BSA 
UNCLASSIFIED  F/G  11/2 


NL 


AD- A 165  842 


(D 


USAFOEHL  REPORT 


86-01 5S0253BSA 


QUALITY  ASSURANCE  FOR  WATER  SAMPLING 


THOMAS  C.  THOMAS,  M.S. 

RAY  I.  NAKASONE,  Capt,  USAF 


February  1986 


Final  Report 


DTIO 

^electb 

1,^251088 


— J  Approvad  for  public  roloaso;  diatribution  la  unllmitad 


^^SAF  Occupational  and  Environmental  Health  Laboratory 
Aerospace  Medical  Division  (AFSC) 

Brooks  Air  Force  Base,  Texas  78235-5501 


UNCLASS  I  I'lHD 


SeCUHITY  CLASSIFICATION  OF  THIS  PAGE 


REPORT  DOCUMENTATION  PAGE 


Id  REPORT  SECURITY  CLASSIFICATION 

lliK  1  nss  i  r  i  t'tl 


^a  SECURITY  CLASSIFICATION  AUTHORITY 

NA 


2b.  DECLASSIFICATION  /  DOWNGRADING  SCHEDULE 

NA 


4  PERFORMING  ORGANIZATION  REPORT  NUM8ER(S) 

H()-Ul  SSO'.l')  ll’.SA 


6d  NAME  OF  PERFORMING  ORGANIZATION 

IISAT  0( ciipat  ional  and  Envi¬ 
ronmental  Health  Laboratory 


6c.  ADDRESS  (C/ty,  Stat«.  and  ZIPCode) 

HrookK  AKH  TX  78235-5501 


6b.  OFFICE  SYMBOL 
(If  applicable) 

SA 


1b.  RESTRICTIVE  MARKINGS 

None 


3.  DISTRIBUTION /AVAILABILITY  OF  REPORT 

Approved  for  public  release; 
distribution  is  unlimited. 


S.  MONITORING  ORGANIZATION  REPORT  NUMBER(S) 


7a.  NAME  OF  MONITORING  ORGANIZATION 


7b  ADDRESS  (Ofy,  State,  and  ZIPCode) 


8a.  NAME  OF  FUNDING /SPONSORING 
ORGANIZATION 

Same  as  6a 


8c.  ADDRESS  (Oty,  State,  and  ZIP  Code) 


It  TITLE  (Include  Security  Classification) 

f.'ua  1  i  I  V  Assurance  for  Water  Sampling 


12  PERSONAL  AUTHOR(S) 

rliomas,  Thomas  and  Nakasone,  Ray  1.,  Captain,  USAF 


13a  TYPE  OF  REPORT  It 3b  TIME  COVERED 

final  I  FROM _ TO _ 


16  SUPPLEMENTARY  NOTATION 


Bb  OFFICE  SYMBOL  I  9  PROCUREMENT  INSTRUMENT  IDENTIFICATION  NUMBER 
(If  applicable)  I 


10.  SOURCE  OF  FUNDING  NUMBERS 


PROGRAM 

PROJEa 

TASK 

ELEMENT  NO. 

NO. 

NO. 

14.  DATE  OF  REPORT  (Year.  Month,  Day)  hs  PAGE  COUNT 

February  198^  |  32 


COSATI  COOES 


GROUP  I  SUB-GROUP 


18  SUBJECT  TERMS  (Continue  on  rer,,je  if  necessary  and  identify  by  block  number) 

Water  Sampling,  Quality  Assurance,  Chain-of-Custody 


19  abstract  (Continue  on  reverse  if  necessary  and  identify  by  block  number) 

ti  i  s  ri'port  di'als  with  the  quality  assurance  of  water  sampling.  It  covers  sample  collection, 
,  ^()rlrailler  types,  sample  preservation,  holding  times,  shipment  of  samples,  quality  checks 
fur  field  equipment  and  requirements  for  chain-of-custody  forms. 

\ 


20  DISTRIBUTION /AVAILABILITY  OF  ABSTRACT  21  ABSTRAa  SECURITY  CLASSIFICATION 

□  unclassifieo/unlimiteo  B  same  as  rpt  □  otic  users  Unclassified 


22a  name  OF  responsible  INDIVIDUAL  22b.  TELEPHONE  (Incfud*  Area  Cod«>  22c  OFFICE  SYMBOL 

c.ipl  Ray  I.  Nakasone _  (512)  536-3426  USAFOEHL/SAO 


DO  FORM  1473.  84  mar  83  APR  edition  ma,  b«  used  until  exhausted.  SECURITY  CLASSIFICATION  OF  'HIS  PAGE 

All  other  editions  are  obsolete  UNCLASSIFIED 

i 


TABLE  OF  CONTENTS 


INTRODUCTION 

SAMPLE  ACQUISITION 

SHIPMENT  OF  SAMPLES  TO  A  LABORATORY 

FIELD  ANALYSIS  EQUIPMENT 

FIELD  AND  WORK  AREA  EQUIPMENT 

CHAIN-OF-CUSTODY  AND  DOCUMENTATION  PROCEDURES 

TRAINED  PERSONNEL 

REFERENCES 

APPENDIX 

A  Required  Containers,  Preservation  Techniques  and 

Holding  Times 

B  Chain-of-Custody  Form 

Distribution  List 


Accession  For 

KTIS  GRA4I 

DTIC  TAB 

s 

Unannounced 
Justification _ 

□ 

Py - 

El  .-t,  r'Lu^ 


INTROIHJCTION 


Due  to  the  increase  in  litigation  involving  envirormiental  samples  there  has 
been  Increased  concern  for  the  validity  and  quality  of  the  samples.  Proper 
sampling  will  result  in  an  accurate  characterization  of  the  type  of  problem 
existing  in  the  field  site  at  that  particular  point  in  time.  Improper  sampling 
will  result  In  Inaccurate  assessment  of  the  problems  or  possible  {H'oblems  in  the 
field. 

It  is  imperative,  therefore,  that  sampling  be  conducted  so  that  the  samples 
collected  are  representative  of  the  situation  existing  at  the  sampling  site  at 
the  time.  This  means  sample  results  are  precise  and  accurate.  To  insure  that 
representative  samples  are  collected,  sampling  programs  must  be  carefully  planned 
arid  the  USAFOEHL  Recommended  Sampling  Procedures  should  be  followed. 

The  purpose  of  this  report  is  to  insure  that  the  collection  of  samples  is 
representative  and  free  from  error  (accurate)  and  that  they  result  in  meaningful 
(precise)  data. 


SAWLE  AOQUISmOM 
Collection 

Groundwater  samples  can  be  contaminated  by  material  anQ/or  equipment  used  to 
install  the  well.  It  is  recommended  that  before  sampling,  purging  of  well(s) 
should  be  accomplished  until  the  physical  parameters  (conductivity,  temperature, 
and  pH)  are  constant.  Problems  with  this  procedure  appear  when  the  well(s)  do 
not  produce  an  appreciable  amount  of  water.  Balling  of  these  well(s)  for  two  to 
three  well  volumes  is  also  recommended.  When  sampling  surface  waters,  care  must 
be  taken  to  avoid  collection  of  bottom  sediment,  large  organisms,  or  any  free 
floating  matter.  This  could  definitely  Impact  the  sample  validity.  Consult  the 
USAFOEHL  Recommended  Sampling  Procedures  before  attempting  to  collect  any  sam¬ 
ples.  Equipment  used  for  sampling  should  also  be  considered  as  a  source  of 
contamination.  It  is  easy  to  cross  contaminate  samples  from  one  site  to  another. 
Ail  sampling  equipment  must  be  rinsed  with  distilled  water  between  sampling.  It 
Is  a  good  idea  to  follow  this  by  a  rinse  of  the  water  to  be  sampled.  After  use, 
all  sampling  equipment  should  be  scrubbed  with  a  nonresidue  detergent,  rinsed 
with  distilled  water  and  dried. 


Containers 

In  almost  all  instances,  plastic  or  glass  containers  will  be  used.  (See 
Appendix  A  to  obtain  the  reconunended  container.)  There  are  several  types  of 
plastic  containers:  linear  polyethylene  (LPE),  polypropylene,  polyvinyl  chloride 
(PVC),  and  Teflon.^  Usually,  LPE  offers  the  best  combination  of  low  cost  and 
chemical  resistance.  Plastic  containers  are  normally  used  when  possible  because 
of  durability  during  shipment.  Glass  containers  are  resistant  to  all  chemicals 
but  cannot  be  used  for  certain  types  of  tests.  Glass  containers  cannot  be  used 
for  strong  alkalies  and  hydrofluoric  acids  and  are  more  fragile  during  shipment. 
Glass  containers  must  be  used  for  all  organic  chemical  analyses.  Special  con¬ 
tainers  are  used  for  volatiles  and  must  be  baked  at  350  to  400  degrees  centigrade 
for  12  to  24  hours  to  remove  any  organic  contaminants. 
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Used  solvent  or  other  chemical  containers  should  never  be  used  as  sample 
containers,  no  matter  how  well  they  are  cleaned.  It  is  almost  impossible  to 
remove  trace  levels  of  organic  compounds.  Even  new  containers  should  be  rinsed 
with  distilled  or  deionized  water  followed  by  a  rinse  of  the  water  to  be 
sampled.  Lids  or  inserts  should  be  Teflon  or  similar  type  material. 

Sampling 

Each  sample  container  should  be  labeled  with  a  gummed  label  or  tag  wired  to 
the  sample  container  immediately  after  sampling.  The  tag  or  label  must  contain 
the  following  information: 

Date  and  Time  of  Collection 

Sample  Source 

Base 

Preservation  Used 
Base  Sample  Number 
Collector's  Name 

Always  collect  the  amounts  recommended  in  the  USAFOEHL  Recommended  Sampling 
Procedures.  Submission  of  a  smaller  sample  may  negate  the  proper  QA/QC 
procedures  and  prohibit  the  analyses  requested  to  a  smaller  portion  of  the 
requested  tests. 

Preservation  and  Recoam^ided  Holding  Times 

Preservation  serves  to  maintain  the  physical  and  chemical  integrity  of  the 
sample(s)  from  the  time  of  collection  to  the  time  of  analysis.  Preservation 
methods  usually  involve  pH  control,  refrigeration  and/or  chemical  addition.  (See 
Appendix  A  for  recommended  preservation  methods  for  Individual  analysis.) 

Only  analytical  reagent  grade  chemicals  should  be  used  for  preservation. 
Technical  grades  may  be  contaminated  with  some  compounds  of  interest,  causing 
erroneous  results.  If  in  doubt,  treat  an  equal  volume  of  distilled  water  in  an 
Identical  manner  an^!  submit  with  the  samples.  Make  sure  that  the  volumes  are 
equal  and  the  amounts  of  preservative  added  are  identical.  Preservatives  are 
normally  added  to  the  sample  Immediately  after  collection. 

Analyses  with  holding  times  less  than  hours  must  be  performed  on  site  or 
at  a  nearby  laboratory  (see  Appendix  A  for  holding  times).  Analysis  should  be 
started  as  soon  as  possible  after  collection  to  protect  against  any  possible 
alteration  of  the  chemicals  of  interest.  If  carrying  a  long  distance  to  a 
laboratory  or  work  area,  all  samples  must  be  iced  to  four  degrees  centigrade  or 
‘to  degrees  Fahrenheit. 


SHIPrCHT  OF  SAITLES  TO  A  LABORATORY 

All  samples  must  be  shipped  according  to  Department  of  Transportation  (DOT) 
standards.  Groundwater  and  wastewater  samples  are  not  considered  hazardous 
materials  and  can  be  shipped  via  normal  mail,  overnight  express,  or  priority  air¬ 
freight  as  required.  The  fastest  means  of  transportation  should  bo  used  tn  givr 


the  Laboratory  adequate  time  to  analyze  the  sample  before  the  recommended  holding 
time  expires.  If  necessary,  the  chain-of-custody  procedures  should  be  followed 
and  submitted  with  the  shipment  to  the  Laboratory. 

Kor  samples  that  require  chilling  as  a  preservative,  ship  them  with  an 
adequate  amount  of  refrigeration  material  to  last  the  duration  of  the  shipment. 

It  is  suggested  that  plastic  prefrozen  gel  blocks  be  used  instead  of  ice  (either 
dry  or  regular  ice).  They  cool  better,  last  longer  and  eliminate  the  problem  of 
residual  water  from  melting  ice.  Dry  ice  tends  to  freeze  the  sample  and  should 
not  be  used  unless  it  is  specifically  required  that  the  sample  be  frozen.  When 
shipping  refrigerated  containers,  adhere  to  the  following  procedures: 

1.  DO  NOT  USE  DRY  ICE  as  it  will  freeze  the  samples  and  may  cause 
breakage . 

2.  Pack  the  samples  so  that  the  frozen  blocks  do  not  come  into  contact 
with  the  sample  containers.  This  may  be  accomplished  by  utilizing  a  double- 
walled  shipping  container.  Direct  contact  for  prolonged  periods  may  cause 
breakage,  or  the  condensation  may  cause  the  labels  to  peel  off  or  smear. 

3.  To  ensure  continuity  in  sample  preservation,  samples  should  be 
shipped  during  the  first  part  of  the  week.  Do  not  ship  routine  samples  after 
Tuesday  or  priority  samples  after  Thursday.  It  is  preferred  and  highly 
recommended  that  chilled  samples  be  shipped  via  air  priority  express  mail  or 
overnight  delivery. 


Table  1 .  CHILLING  OF  SAMPLES  DURING  SHIPMENT 


Container  Size 

Pounds  of  Pre-Frozen  Blocks 

Hours  Maintained 
Between  35° F  -  55° F 

Small 

3.5 

in 

Med i urn 

7.5 

116 

Large 

18.0 

122 

Extra  Large 

21.0 

120 

NOTl';;  Ai  1  containers  should  be  prccooled  to  iiO^F  before  packing. 


3 


k"''." 

FIELD  ANALYSIS  BQUIPMSirT 


Due  to  short  holding  times,  parameters  such  as  Biological  Oxygen  Demand 
(BOD),  chlorine,  color.  Dissolved  Oxygen  (DO),  pH,  temperature,  iodine,  nitrate, 
nitrite,  orthophosphate,  fecal  conforms  and  other  tests  with  holding  times  less 
than  two  days  should  be  tested  on  site.  The  apparatus  and  equipment  used  for 
these  tests  should  meet  the  following  quality  control  requirements. 

Glassware 

All  graduated  glassware  or  plasticware  for  measurement  of  sample  volumes 
should  have  a  tolerance  of  2.5)(  or  better.  Pipettes  delivering  volumes  of 
10  milliliters  (ml)  or  less  should  be  accurate  within  a  2.5>  tolerance.  When 
cleaning  glassware,  all  washing  should  be  followed  by  a  final  rinse  with  dis¬ 
tilled  water  or  deionized  water. 


Pure  Hater 

Distilled  water  and/or  deionized  water  that  is  used  should  be  checked  at 
least  weekly  to  Insure  that  the  conductivity  is  less  than  2.0  micromhos  per 
centimeter,  at  25‘’C. 


Reagents 

Some  reagents  and  stcindardized  solutions  alter  slowly  because  of  chemical  or 
biological  changes.  Some  need  to  be  refrigerated  to  extend  their  use.  Do  not 
consider  a  stock  standard  valid  for  more  than  one  year  unless  it  is  rechecked  and 
standardized.  With  each  use,  record  readings  for  the  working  standards  and  be 
aware  of  changes  that  may  Indicate  a  spent  reagent.  When  preparing  reagents  or 
standards,  label  the  container  with  the  reagent  name,  date  prepared,  preparer's 
name  and  the  expiration  date  of  the  reagent,  if  a  shelf  life  is  known. 


FIELD  AND  WORK  AREA  EQUIPtCNT 

A  maintenance  protocol  and  documentation  of  all  equipment  must  exist.  The 
following  are  general  guidelines  for  the  protocol  and  documentation. 

pH  Meter 

Standardize  pH  meter  with  each  use  period  with  two  pH  7.0  standardized  buffer 
solutions.  Frequently  check  the  meter  response  to  pH  buffer  solutions  ^.0  and 
10.0,  after  standardization  with  pH  7.0  buffer.  Rinse  electrode(s)  with  dis¬ 
tilled  water  between  each  measurement.  Electrodes  should  be  maintained  according 
to  manufacturer's  recommendation.  Date  commercial  buffe'^  solutions  upon  receipt 
and  discard  after  the  expiration  date. 

Temperature  Reading  Devices 

If  glass  thermometers  are  used,  check  frequently  to  make  sure  that  thi’ 
mercury  is  not  separated.  The  temperature  device  should  be  graduated  in  at  le.ir.t 
one  degree  Increments.  Check  the  device (s)  annually  against  a  referen(;e  NH." 
thermometer . 


Balance 


Calibrate  balances  monthly  using  Class  S  or  S-1  weights. 

Conductance  Meta* 

Check  conductance  for  each  period  with  a  standard  potassium  chloride  solution 
or  with  an  EPA  reference  standard.  Record  the  tefflperatin*e  of  eac^  sample  and 
apply  temperature  compensation.  Rinse  the  electrode  with  distilled  water  between 
each  sample.  Perform  maintenance  and  calibration  each  month. 

Dissolved  Oxygen  Membrane  Electrode 

Calibrate  the  meter  each  time  before  use,  using  the  manufactia'er's 
instructions  or  the  Wlnkler-Azlde  method.  Maintain  electrode(s)  according  to  the 
manufactirer’s  recommendations.  Check  the  instrument  calibration  and  linearity 
at  least  monthly  using  a  series  of  at  least  three  dissolved  oxygen  standards. 

Flow  Ifeasurements 

In  the  instrument's  logbook,  keep  a  record  of  calibration  by  NBS, 
manufacturer’s  recommendation,  or  other  methods.  Document  all  additional 
calibration  or  maintenance. 


Automatic  Samplers 

Before  each  use  check  the  intake  velocity  vs  head  (minimum  of  three  samples) 
and  check  the  time  setting  against  the  actual  time  interval.  Record  the 
information  in  a  logbook. 


Portable  Spectromet«*8 

The  first  thing  to  do  before  each  use  is  to  check  the  battery.  A  weak 
battery  may  produce  erroneous  results.  Use  the  utmost  care  with  calibration 
curves  supplied  by  the  manufacturer  or  in  the  use  of  commercially  prepared 
permanent  standards  of  colored  liquids  or  glass. 


CHAlN-OF-CUS'nH}!  AND  OOCUfCHrATIOl  PROCEDimES 

For  the  purpose  of  litigation,  it  may  be  necessary  to  have  an  accurate 
written  record  which  can  be  used  to  trace  the  possession  and  handling  of  samples 
from  the  moment  of  collection  to  delivery  at  the  Laboratc»'y.  It  is  important 
that  a  minimum  number  of  people  be  involved  in  sample  collection  and  handling. 
Field  records  should  be  completed  at  the  time  the  sample  is  collected  and  should 
be  Initialed,  including  the  date  and  time  by  the  sample  collector.  The  sample 
containers  should  then  be  placed  in  a  transportation  ease  along  with  the  fwoper 
sample  request  forma.  The  sample  case  should  then  be  sealed  and  labeled.  Attach 
an  envelope  for  the  chaln-of-custody  form  and  fill  in  the  required  information. 
ALL  RECORDS  MUST  BE  FILLED  OUT  IN  INK! ! 
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When  transferring  the  possession  of  the  samples,  the  transferee  must  sign  and 
date  the  chain-of-custody  form.  Every  person  who  takes  custody  of  the  sample(s) 
must  fill  out  the  appropriate  section  of  the  form.  Mailed  packages  should  be 
registered  with  a  return  receipt  requested.  If  packages  are  sent  by  a  common 
carrier,  receipts  should  be  retained  as  part  of  a  permanent  chain-of-custody 
documentation  package.  Laboratory  officials  receive  the  samples  and  sign  the 
form.  If  the  samples  are  to  be  returned  for  storage  please  annotate  the  sample 
analysis  request  form  in  the  remarks  section.  A  new  chain-of-custody  form  will 
be  started  for  the  return  trip  and  will  be  mailed  with  the  old  form  and  the 
results  enclosed.  An  example  of  the  form  is  found  in  Appendix  B. 


TRAINED  PERSONNEL 

Sampling  water  is  not  Just  dipping  out  a  sample.  Use  of  trained  personnel  in 
the  collection  of  the  samples  cannot  be  overemphasized.  The  collector  should  be 
carefully  trained  by  experienced  personnel  in  the  procedures  of  sampling  and/or 
supervised  by  trained  personnel.  The  USAF  School  of  Aerospace  Medicine,  Brooks 
AFB  TX  78235-5001,  teaches  the  Environmental  Technician  Courses  for  907XX. 


REFERENCES 


1.  KPA  600/i<-82-0?9,  Handbook  For  Sampling  and  Sample  Preservation  of  Water  and 
Wantrwater ,  ( 1 982 )  . 

2.  Federal  Register,  Vol .  ^9,  No.  209,  Friday,  October  26,  19811. 

3.  Standard  Methods  For  The  Examination  of  Water  and  Wastewater,  I6th  Ed,  Port 
City  Press,  Baltimore  (1985) 


Appendix  A 


Required  Ccmtainers,  Prraa*vatl(»i  Tet^iques,  and  Holdii^  Tiaes 


Maximum 


Parameter 

Container 

Preservative 

Holding  Time 

Bacterial  Tests 

Conform 

Fecal  and  Total 

P.G 

Cool  to  Jioc 
O.OOSji  Na2S203 

6  Hours 

Fecal  streptococci 

P.G 

Cool  to  ^“C 

0.008$  Na2S203 

6  Hours 

Inorganic  Tests 

Acidity 

P.G 

Cool  to  M^C 

14  Days 

Alkalinity 

P.G 

Cool  to  40C 

14  Days 

Ammonia 

P.G 

Cool  to  4»C 

H2S0h  to  pH  <2 

28  Days 

Biochemical  Oxygen 
Demand  (BOD) 

P.G 

Cool  to  4''C 

48  Hours 

Biochemical  Oxygen 
Demand  (BOD) 
(Carbonaceous) 

P.G 

Cool  to  40C 

48  Hours 

Bromide 

P.G 

None  Required 

28  Days 

Chemical  Oxygen 
Demand  'cno) 

P.G 

Cool  to  4<>C 

H2S0h  to  pH  <2 

28  Days 

Chloride 

P.G 

None  Required 

28  Days 

Chlorine  Residual 
(Total) 

P.G 

None  Required 

Analyze 

Immediately 

Color 

P.G 

Cool  to  4<>C 

48  Hours 

Cyanide  (Total) 

P.G 

Cool  to  4«C 

NaOH  to  pH  >12 
0.6  gm  Ascorbic 

Acid 

14  Days 

Cyanide 
(Amenable  to 
Chlorine  ) 

P.G 

Cool  to  40C 

NaOH  to  pH  >12 
0.6  gm  Ascorbic 

Acid 

14  Days 

Fluoride 

P 

None  Required 

28  Days 
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Required  Containers,  Presa*vation  Te<^ique3,  and  Holding  Times  (Cont.) 


Parameter  Container 

Preservative 

Maximum 
Holding  Time 

Hardness 

P.G 

HNOs  to  pH  <2 

6  Months 

Hydrogen  Ion  (pH) 

P.G 

None  Required 

Analyze 

Immediately 

Kjeldahl  and 

Organic  Nitrogen 

P.G 

Cool  to  i<®C 

HzSO*  to  pH  <2 

28  Days 

Chromium  VI 
(Hexa valent) 

P.G 

Cool  to  iloc 

2i1  Hours 

Mercury 

P.G 

HNOs  to  pH  <2 

28  Days 

All  Metals 
(except  listed) 

P.G 

HNOs  to  pH  <2 

6  Months 

Nitrate 

P.G 

Cool  to  40C 

48  Hours 

Nitrate-Nitrite 

P.G 

Cool  to  MoC 

Ha 80%  to  pH  <2 

28  Days 

Nitrite 

P.G 

Cool  to  i|®C 

48  Hours 

Oil  and  Grease 

G 

Cool  to  il^C 

Ha SO-  to  pH  <2 

28  Days 

Organic  Carbon  (TOC) 

P.G 

Cool  to  ijoc 

HCl  or  Ha SO-  to  pH 

<2  28  Days 

Orthophosphate 

P.G 

Filter  Immediately 
Cool  to  iioc 

48  Hours 

Oxygen,  Dissolved 
Probe 

G 

None  Required 

Analyze 

Immediately 

Winkler 

G 

Fix  On-Site 

Store  In  Dark 

8  Hours 

Phenols 

P.G 

Cool  to  il^C 

Ha  SO-  to  pH  <2 

28  Days 

Phosphorous 
( Elemental ) 

P.G 

Cool  to  11®  C 

48  Hours 

Phosphorous 
( Total ) 

P.G 

Cool  to  11»C 

Ha  SO-  to  pH  <2 

28  Days 
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Required  Contalnera,  Preservation  Techniques,  and  Holding  Times  (Cont.) 


Maximum 

Parameter  Container  Preservative  Holding  Time 


Residue  (Total) 

P.G 

Cool  to  40c 

7  Days 

Residue  (Filterable) 

P.G 

Cool  to  H^C 

7  Days 

Residue  (TSS) 

( Nonf ilterable) 

P.G 

Cool  to  4“C 

7  Days 

Residue  (Volatile) 

P.G 

Cool  to  4->C 

7  Days 

Silica 

P 

Cool  to  40c 

28  Days 

Specific  Conductance 

P.G 

Cool  to  4°C 

28  Days 

Sulfate 

P.G 

Cool  to  4°C 

28  Days 

Sulfide 

P.G 

Cool  to  4®C 

Add  Zinc  Acetate 

NaOH  to  pH  >9 

7  Days 

Sulfite 

P.G 

Cool  to  40C 

Analyze 

Immediately 

Surfactants 

P.G 

Cool  to  4<>C 

48  Hours 

Temperature 

P.G 

None  Required 

Analyze 

Immediately 

Turbidity 

P.G 

Cool  to  4°C 

48  Hours 

Organic  Tests 

Purgeable  Halocarbons 
(VOH) 

G-(TLS) 

Cool  to  400 

0.008$  NazSozOj 

14  Days 

Purgeable  Aromatics 
(VOA) 

G-(TLS) 

Cool  to  4'>C 

0.008%  NaiSOiOi 

HCl  to  pH  <2 

1 4  Days 

Acrolein  and 

Acryloni tri le 

G-(TLS) 

Cool  to  4°C 

0.008%  NazSojOs 

Adjust  pH  to  4  -  5 

1  4  Days 

13 


Required  Containers,  Preservaticm  Te<diniques,  and  Holding  Times  (Cont.) 


Maximum 

Parameter  Container  Preservative  Holding  Time 


Phenols 

G-dLC) 

Cool  to  '•“C 

0.008$  Na2So203 

7  Days 

Until  Extraction 
^0  Days 

After  Extraction 

Benzidines 

G-(TLC) 

Cool  to  il^C 

0.008$  Na2So20» 

7  Days 

Until  Extraction 
i40  Days 

After  Extraction 

Phthalate  Esters 

G-(TLC) 

Cool  to  'l“C 

7  Days 

Until  Extraction 
40  Days 

After  Extraction 

Nltrosamlnes 

(l-(TLC) 

Cool  to  ^®C 

Store  in  Dark 

0.008$  Na2So20s 

7  Days 

Until  Extraction 
40  Days 

After  Extraction 

PCB's 

Nltroaromatlcs 

G-(TLC) 

Cool  to  ^®C 

Adjust  pH  to  5  -  9 

7  Days 

Until  Extraction 
40  Days 

After  Extraction 

7  Days 

and  Isophorone 

G-(TLC) 

Cool  to  '^"C 

Until  Extraction 
40  Days 

After  Extraction 

Polynuclear  Aromatic 

Cool  to  ^®C 

7  Days 

Hydrocarbons  (PAH) 

G-(TLC) 

Store  in  Dark 

0.008$  Na2So20 

Until  Extraction 
40  Days 

After  Extraction 

Haloethers 

Chlorinated 

O-(TLC) 

Cool  to  li'C 

0.008$  Na2So20> 

7  Days 

Until  Extraction 
40  Days 

After  Extraction 

7  Days 

Hydrocarbons 

G-(TLC) 

Cool  to  '4»C 

Until  Extraction 
40  Days 

After  Extraction 

Required  Containers,  Preservation  Techniques,  and  Holding  Tiaes  (Cont.) 


Maximum 

Parameter  Container  Preservative  Holding  Time 


TCDD 

G-(TLC) 

Cool  to 
0.008% 

4°C 

Nai S02O3 

7  Days 

Until  Extraction 
1|0  Days 

After  Extraction 

Pesticides 

G-(TLC) 

Cool  to 
Adj  ust 

J4°C 

pH  to  5  -  9 

7  Days 

Until  Extraction 
liO  Days 

After  Extraction 

Radiological  Tests 

Alpha,  Beta  and 
Radium 

P,G 

HNOa  to 

pH  <2 

6  Months 

NOTES 

1 .  P  =  Polyethylene 

G  =  Glass 

G-(TLS)  =  Glass  with  Teflon  Lined  Septum 

G-(TLC)  =  Glass  with  Teflon  Lined  Cap 

2.  Sample  preservation  should  be  performed  immediately  upon  sample  collec¬ 
tion.  For  composite  samples,  each  aliquot  should  be  preserved  at  the  time 
of  collection.  When  using  an  automated  sampler,  it  is  impossible  to 
preserve  each  aliquot,  then  samples  may  be  preserved  by  maintaining  the 
temperature  at  ^oc  until  compositing  and  sample  splitting  is  accomplished. 

3.  Samples  should  be  analyzed  as  soon  as  possible  after  collection.  The 
times  listed  are  the  maximum  times  that  a  sample  may  be  held  before 
analysis  and  still  be  considered  valid. 

Samples  should  be  filtered  Immediately,  on-site,  before  adding  the 
preservative  for  dissolved  metals.  Do  not  filter  if  total  metals  are 
required. 

b.  Guidance  applies  to  samples  to  be  analyzed  by  GC,  LC,  or  GC/MS  for 
specific  compounds. 

6.  Should  only  be  used  if  a  chlorine  residual  is  present. 

7.  For  the  analysis  of  dlphenylnitrosamine,  add  0.008?  Na2So203  and  adjust 
the  pH  to  7  -  10  with  NaOH  within  2>i  hours  of  sampling. 
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Re<iulred  Containers,  Preservation  Te<^iques,  and  Holding  Tines  (Cont.) 


8.  The  pH  adjustment  may  be  performed  upon  receipt  at  the  Laboratory  and  may 
be  omitted  if  the  samples  are  extracted  within  72  hours  of  collection. 

For  the  analysis  of  aldrin,  add  0.008$  NazSxOs  (no  more  than  80  mg  total). 

9.  Maximum  holding  time  is  24  hours  when  sulfide  is  present. 

10.  Sample  receiving  no  pH  adjustment  must  be  analyzed  within  seven  days  of 
collection. 

11.  Samples  for  acrolein  receiving  no  pH  adjustment  must  be  analyzed  within 
three  days  of  collection. 

12.  When  any  sample  is  to  be  shipped  by  a  common  carrier  or  sent  through  the 
U.S.  Mail,  it  must  comply  with  the  Department  of  Transportation  (DOT) 
regulations  for  hazardous  materials  (40  CFR  Part  172).  The  person 
offering  such  material  for  transportation  is  responsible  for  ensuring  such 
compliance.  For  preservation  requirements  of  Table  17.1,  the  Office  of 
Hazardous  Materials,  Materials  Transportation  Bureau,  Department  of 
Transportation  has  determined  that  the  Hazardous  Materials  Regulations  do 
not  apply  to  the  following  materials: 

a.  Hydrochloric  Acid  (HCl)  in  water  solutions  at  concentrations  of 
0.04$  by  weight  or  less  (pH  of  about  1.96  or  greater). 

b.  Nitric  Acid  (HNOs)  in  water  solutions  at  concentrations  of  0.15$ 
by  weight  or  less  (pH  of  about  1.62  or  greater). 

c.  Sulfuric  Acid  (H2S0h)  in  water  solutions  at  concentrations  of 
0.35$  by  weight  or  less  (pH  of  about  1.15  or  greater). 

d.  Sodium  Hydroxide  (NaOH)  in  water  solutions  at  concentrations  of 
0.08$  by  weight  or  less  (pH  of  about  12.30  or  less). 
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CHAIH-OF-CUSTODY 


BASE: 


ADDRESS: 


Base  Sample  No.: 

COMMERCIAL  PHONE:  _ 
AUTOVON : 


COLLECTOR'S  NAME: 


DATE  SAMPLES: 


(  Signature  and  Date) 


TIME  SAMPLES: 


TYPE  OE  PROCESS  PRODUCING  THE  WASTE; 
FIELD  INFORMATION: 


SHIP  TO;  USAFOEHL/SA 
BLDG  I^JO 

BROOKS  AFB  TX  78235-5501 

SHIPPER: 


PHONE : 


ADDRESS: 


CHAIN  OF  POSSESSION: 
SIGNATURE 

1 . 


TITLE 


3. 

'I. 

5. 


HOURS 


INCLUSIVE  DATES 

__  TO  _ 

__  TO _ 

__  TO  _ 

_  TO  _ 

TO 


DISTRIBUTION  LIST 


I 

i 


USAF  Academy  Hospltal/SGPB 
Air  Force  Academy  CO  808M0-5^70 


USAF  Hospital  Altiis/SGPB 
Altus  AFB  OK  73523-G300 


Malcolm  Grow  USAF  Med  Cen/SGPB 
Andrews  AFB  MD  20331 “5300 


HQ  AFSC/SGPB 

Andrews  AFB  DC  2033^-5000 


113  TAC  Hosp/SGPM 
Andrews  AFB  DC  20331-6008 


USAF  Med  Aid  Station/SGP 
Arnold  AFS  TN  37389-5300 


HQ  ANGSC/SGB 

Andrews  AFB  DC  20331-6008 


USAF  Hospital  Barksdale/SGPB 
Barksdale  AFB  LA  71110-5300 


USAF  Hospital  Beale/SGPB 
Beale  AFB  CA  95903*5300 


USAF  Hospital  Bergstrom/SGPB 
Bergstrom  AFB  TX  78743-5300 


USAF  Hospital  Blytheville/SGPB 
Blytheville  AFB  AR  72317*5300 


HQ  USAF/SGPB 

Bolling  AFB  DC  20332*6188 


USAF  Clinic  Brooks/SGPB 
Brooks  AFB  TX  72835*5300 


USAFSAM/TSK 

Brooks  AFB  TX  78235*5000 


USAF  Hospital  Cannon/SGPB 
Carinon  AFB  NM  88IO3-B30O 


USAF  Rgn  Hospital  Carswell/SGPB 
Carswell  AFB  TX  76127-5300 


USAF  Hospital  Castle/SGPB 
Castle  AFB  CA  95342*5300 


USAF  Hospital  Chanute/SGPB 
Chanute  AFB  IL  61868*5300 


USAF  Clinic  Charleston/SGPB 
Charleston  AFB  SC  29404*5300 


USAF  Hospital  Columbus/SGPB 
Columbus  AFB  MS  39701*5000 


USAF  Hosp  Davis-Monthan/SGPB 
Davis-Monthan  AFB  AZ  85707*5300 


116  TAC  Hospital/SGPB 
Dobbins  AFB  GA  30069*6004 


USAF  Hospital  Dover/SGPB 
Dover  AFB  DE  19902*5300 


USAF  Hospital  Dyess/SGPB 
Dyess  AFB  TX  79607*5300 


USAF  Hospital  Edwards/SGPB 
Edwards  AFB  CA  93523*5300 


USAF  Rocket  Propulsion  Lab/SEH 
Edwards  AFB  CA  93523*5300 


USAF  Rgn  Hospital  Eglin/SGPB 
Eglin  AFB  FL  32542*5300 


USAF  Clinic  Eielson/SGPB 
Eielson  AFB  AK  99702*5300 


USAF  Hospital  Ellsworth/SGPB 
Ellsworth  AFB  SD  57706*5300 


HQ  AAC/SGPB 

Elmendorf  AFB  AK  99506*5000 


USAF  Hospital  Elmendorf/SGPB 
Elmendorf  AFB  AK  99506*5300 


USAF  Hospital  England/SGPB 
England  AFB  LA  71311*5300 


141  Air  Refueling  Wing/SGPB 
Fairchild  AFB  WA  99011*5000 


USAF  Hospital  Fairchild/SGPB 
Fairchild  AFB  WA  99011*5300 


USAF  Hospital  F  E  Warren/SGPB 
F  E  Warren  AFB  WY  82005*5300 

USAF  Hospital  George/SGPB 
George  AFB  CA  92394-5300 

USAF  Clinic  Goodfellow/SGPB 
Goodfellow  AFB  TX  76908-5300 

USAF  Hospital  Grand  Forks/SGPB 
Grand  Forks  AFB  ND  58205*5300 

USAF  Hospital  Griff iss/SGPB 
Griff las  AFB  NY  13441*5300 

USAF  Hospital  Grlssom/SGPB 
Grissom  AFB  IN  46971*5300 

USAF  Clinic  Hanscom/SGPB 
Hanscom  AFB  MA  91731*5300 

154  USAF  Clinic/SGPB 
Hlckam  AFB  HI  96853*5000 

HQ  PACAF/SGPB 

Hickam  AFB  HI  98653*5000 

USAF  Clinic  Hlckam/SGPB 
Hickam  AFB  HI  96853*5300 

USAF  Hospital  Hlll/SGB 
Hill  AFB  UT  84056-5300 

USAF  Hospital  Holloman/SGPB 
Holloman  AFB  NM  88330-5300 

USAF  Hospital  Horaeatead/SGPB 
Homestead  AFB  FL  33039*5300 

USAF  Clinic  Hurlburt/SGPHM 
Hurlburt  Field  FL  32542-5300 

USAF  Med  Cen  Keesler/SGPB 
Keesler  AFB  MS  39534-5300 

149  TAC  Clinic/SGPB 
Kelly  AFB  TX  78241-5000 

USAF  Clinic  Kelly/SGB 
Kelly  AFB  TX  78241-5000 

150  TAC  Clinic/SGPB 
P.O.  Box  5510 

Kirtland  AFB  NM  87185*5000 


USAF  Hospital  Klrtland/SGPB 
Kirtland  AFB  NM  87117*5300 

USAF  Hospital  K  I  Sawyer/SGPB 
K  I  Sawyer  AFB  MI  49843*5300 

Wilford  Hall  USAF  Med  Cen/SGKFE 
Lackland  AFB  TX  78236-5300 

HQ  TAC/SGPB 

Langley  AFB  VA  23665*5001 

USAF  Rgn  Hosp  Langley/SGPB 
Langley  AFB  VA  23665*5300 

USAF  Hospital  Laughlin/SGPB 
Laughlln  AFB  TX  78843*5000 

189  USAF  Clinic/SGPB 

Little  Rock  AFB  AR  72076-5000 

USAF  Hosp  Little  Rock/SGPB 
Little  Rock  AFB  AR  72099*5300 

USAF  Hospital  Loring/SGPB 
Loring  AFB  ME  04751-5300 

USAF  Clinic  Los  Angeles/SGPB 
P.O.  Box  92960  Worldway  Post  Cen 
Los  Angeles  CA  90009*2960 

USAF  Clinic  Lowry/SGPB 
Lowry  AFB  CO  80230*5300 

USAF  Hospital  Luke/SGPB 
Luke  AFB  AZ  85309*5300 

USAF  Rgn  Hospital  MacDill/SGPB 
MacDill  AFB  FL  33608*5300 

USAF  Hospital  Malmatrom/SGPB 
Malmstrom  AFB  MT  59402*5300 

163  tag  Clinic/SGPB 
March  AFB  CA  92518*5000 

USAF  Rgn  Hospital  March/SGPB 
March  AFB  CA  92518*5300 

USAF  Hospital  Mather/SGPB 
Mather  AFB  CA  95655*5000 


HQ  AU/HGPB 

Maxwell  AFB  AL  3b1 12-5304 

USAF  Rgn  Hospital  Maxwoll/SGPB 
Maxwell  AFB  AL  36112*5304 

USAF  Clinic  McChord/SGPB 
McCHord  AFB  WA  98438-5300 

USAF  Clinic  McClellan/SGB 
McClellan  AFB  CA  95552-5300 

184  TAG  Cllnlc/SGPB 
McConnell  AFB  KS  67221-5000 

USAF  Hospital  McConnell/SGPB 
McConnell  AFB  KS  67221-5300 

108  TAG  Hospltal/SGPB 
McGuire  AFB  NY  08641-5000 

170  USAF  Cllnic/SGPB 
McGuire  AFB  NJ  08641-5000 

USAF  Clinic  McGuire/SGPB 
McGuire  AFB  NJ  08641-5300 

USAF  Rgn  Hospital  Minot/SGPB 
Minot  AFB  ND  58705-5300 

USAF  Hospital  Moody /SGPB 
Moody  AFB  GA  31699-5300 

USAF  Hospital  Mt  Home/SGPB 
Mountain  Home  AFB  ID  83648-5300 

USAF  Hospital  Myrtle  Beach/SGPB 
Myrtle  Beach  AFS  SC  29579-5300 

USAF  Hospital  Nellis/SGPB 
Nellis  AFB  NV  89191-5300 

USAF  Clinic  Norton/SGPB 
Norton  AFB  CA  92409-5300 

HQ  SAC/.Cflpn 

Dffutt  AFB  NE  L8113~5001 

K hr  ling  Berquist 

USAF  Regional  Hosp i tal /SGPB 

Offutt  AFB  NE  68113-5300 


USAF  Hospital  Patrick/SGPB 
Patrick  AFB  FL  32925*5300 

USAF  Hospital  Pease/SGPB 
Pease  AFB  NH  03803*5300 

157  USAF  Clinic/SGPB 
Pease  AFB  NH  03801*5000 

USAF  Clinic  Peterson/SGPB 
Peterson  AFB  CO  80914-5300 

USAF  Hospital  Plattsburgh/SGPB 
Plattsburgh  AFB  NY  12903*5300 

USAF  Clinic  Pope/SGPB 
Pope  AFB  NC  28308*5300 

HQ  ATC/SGPAB 

Randolph  AFB  TX  78150-5001 

USAF  Clinic  Randolph/SGPB 
Randolph  AFB  TX  78150-5000 

USAF  Hospital  Reese/SGPB 
Reesi  AFB  TX  79489*5300 

HQ  AFRES/SGPB 

Robins  AFB  GA  31098*6001 

USAF  Hospital  Robins/SGB 
Robins  AFB  GA  31098-5300 

USAF  Med  Cen  Scott/SGPB 
Scott  AFB  IL  62225-5001 

HQ  MAC/SGPB 

Scott  AFB  IL  62225-5001 

Det  1  Michigan  ANG/SGC 
Selfridge  ANG  Base  MI  48045*5004 

USAF  Hosp  Seymour  Johnson/SGPB 
Seymour  Johnson  AFB  NC  27531*5300 

USAF  Hospital  Shaw/SGPB 
Shaw  AFB  SC  29152*5000 

USAF  Rgn  Hospital  Sheppard/SGPB 
Sheppard  AFB  TX  76311*5300 

USAF  Hospital  Tinker/SGB 
Tinker  AFB  OK  73145*5300 


David  Grant  USAF  Med  Cen/SGPB 
Travis  AFB  CA  94535*5300 


109  TAG  Clinic/SGPB 
RD1  ANG  Rd 

Scotia  NY  12302-5000 


USAF  Hospital  Tyndall/SGPB 
Tyndall  AFB  FL  32403*5000 

USAF  Clinic  Vance /SGPB 
Vance  AFB  OK  73705*5000 

USAF  Hospital  Vandenberg/SGPB 
Vandenberg  AFB  CA  93437*5300 

USAF  Hospital  Whiteman/SGPB 
Whiteman  AFB  MO  65305*5300 

USAF  Hospital  Willlams/SGPB 
Williams  AFB  A2  85240*5300 

HQ  AFLC/SGPB 

Wrlght-Patterson  AFB  OH  45433*5001 

USAF  Medical  Center 
Wright*Patterson/SGPB 
Wright*Patter3on  AFB  OH  45433*5300 

USAF  Hospital  Vurt smith/ SGPB 
Wurtsmlth  AFB  MI  48753*5300 

101  USAF  Clinic/SGPB 
Bangor  lAP  ME  04401*4393 

102  USAF  Clinic/SGPB 
Otis  ANGB  MA  02542*5001 

103  TAC  Clinic/SGPB 
Bradley  ANG  Base 

East  Grandy  CT  06026-5000 

104  TAC  Clinic/SGPB 

Barnes  Muni  Arpt  MA  01085*5000 

105  TAC  Hospital/SGPB 
Westchester  City  Airport 
White  Plains  NY  10604*5000 


110  TAC  Clinic/SGPB 
3367  West  Dickraan  Rd 
Battle  Creek  MI  49015*1291 

111  TAC  Clinic/SGPB 

Willow  Grove  NAS  PA  19090*5000 

112  TAC  Clinic/SGPB 
Greater  Pittsburgh  lAP 
Pittsburgh  PA  15231*5000 

114  TAC  Hospital/SGPB 

Joe  Foss  Fid  SD  57104*5000 

115  TAC  Hospital/SGPB 
3110  Mitchell  St 
Madison  WI  53704*5000 

117  TAC  Hospital/SGPB 
Birmingham  Muni  Aprt  AL  35217*0198 

118  TAC  Hospital/SGPB 
P.0,  Box  17267 
Nashville  TN  37217*5000 

119  USAF  Clinic/SGPB 
P.O.  Box  5536  St  Univ  Stn 
Fargo  ND  58105*5536 

120  USAF  Clinic/SGPB 

Great  Falls  lAP  MT  59404*5000 

121  TAC  Hosp/SGPB 
Rickenbacker  ANGB  OH  43217*5000 

122  TAC  Hosp/SGPB 

Fort  Wayne  Muni  Aprt  IN  46809*5000 

123  TAC  Hosp/SGPB 
Standiford  Field 
Louisville  KY  40213*2678 


106  USAF  Clinic/SGPB 
Suffolk  Co  AN®  NY  11978*5300 

107  USAF  Clinic/SGPB 

Niagara  Falls  lAP  NY  14302*1699 


124  USAF  Clinic/SGPB 
P.O.  Box  1045 
Boise  ID  83707*0045 

125  US/iF  Clinic/SGPB 
P.O.  Box  I8OI8 
Jacksonville  FL  32229*5000 


1.’7  TAC  Ho3p/SGPB 
Selfridge  ANGB  MI  iJ80')5-500i< 


1A0  TAC  Hosp/SGPB 
Buckley  ANGB  CO  80011-9599 


128  TAC  Clinlc/SGPB 
Gen  Mitchell  ANG  Base 
Milwaukee  WI  BBPOT-'SOOO 

129  USAF  Clinlc/SGPB 
Hayward  ANG  Bane 
Hayward  CA  94545-1386 

130  TAC  Clinlc/SGPB 

Kanawha  Co  Arpt  WV  25311-5000 

1  31  TAC  Il03p/SGPB 
Lambert-St  Louis  lAP  (ANG) 

10800  Natural  Bridge  Road 
Bridgeton  MO  63044-2371 

1 32  TAC  Hosp/SGPB 

4200  SW  34  St 

Den  Moines  lA  50321-2799 

132  TAC/SGPB 
3100  McKinley  Ave 

Des  Moines  lA  50321-2799 

133  TAC  Hosp/SGPB 

Minnoapol is-St  Paul  lAP  MN  55111-4098 

134  TAC  Clinic/SGPB 
McGhee-Tyson  Airport 
Knoxville  TN  37901-5300 

135  TAC  Clinic/SGPB 
2701  Kastern  itlvd 
Baltimore  MD  21220-0000 

1  16  TAC  Hosp/SGPB 
Hensley  Field 
Dallas  TX  75211-9503 

137  HSAF  Clinic/SGPB 
P.O.  Stn  18 

Will  Roger:;  F  t  e  id 
Oklahoma  City  OK  73169-5000 

138  TAC  Clinic/SGPB 
4200  N  93rd  East  Ave 
Tulsa  OK  74115-5000 


142  USAF  Clinic/SGPB 
Portland  lAP  OR  97218-2792 

143  TAC  Clinic/SGPB 
Quonset  State  Airport 

N  Kingstown  RI  02852-0794 

144  USAF  Clinic/SGPB 
Fresno  ANG  Base 
Fresno  CA  94727-5300 

145  TAC  Clinic/SGPB 
5225  Morris  Field  Drive 
Douglas  Municipal  Airport 
Charlotte  NC  28208-5014 

146  TAC  Hosp/SGPB 
8030  Balboa  Blvd 

Van  Nuys  CA  91406-1195 

147  USAF  Clinic/SGPB 
510  Ellington  Field 
Houston  TX  77034-5586 

148  TAC  Clinic/SGPB 
Duluth  ANGB  MN  55811-5000 

151  TAC  Clinic/SGPB 
765  N.  2200  West 

Salt  Lake  City  UT  84116-0000 

152  TAC  Clinic/SGPB 

Reno  International  Airport 
Reno  NV  89502-4494 

153  TAC  Clinic/SGPB 
P.O.  Box  2268 

Cheyenne  Muni  Aprt  WY  82003-2268 

155  TAC  Clinic/SGPB 

Lincoln  Muni  Arpt  NE  68524-1897 

156  TAC  Clinic/SGPB 

P.O.  Box  12307,  Loiza  Station 
San  Juan  PR  00914-5000 


139  TAC  Clinic/SGPB 
Rosecrana  Mc'morlal  Airport 
St  Josf.'ph  MO  54503-2371 
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158  USAF  Cllnic/SGPB 
Burlington  lAP  VT  05401-5895 

159  TAG  Clinic/SGPB 
US  Naval  Air  Station 

New  Orleans  LA  70143*0200 

160  USAF  Clinic/SGPB 
Rickenbacker  ANGB  OH  43217*5000 

161  TAG  Clinic/SGPB 
2001  S.  32  St 
Phoenix  AZ  85034-5000 

162  USAF  Clinic/SGPB 
P.O.  Box  11037 

Tucson  lAP  AZ  85734-1037 

164  USAF  Clinic/SGPB 
P.O.  Box  18026 

Memphis  lAP  TN  38118*5000 

165  TAG  Hospital/SPGM 
P.O.  Box  7568 
Savannah  GA  31498-7568 

166  TAG  Clinic/SGPB 
Greater  Wilmington  Airport 
New  Castle  DE  19720*5300 

167  tag  Clinic/SGPB 
Eastern  WVA  Regional  Airport 
Martinsburg  WV  25401*5000 

169  TAC  Clinic/SGPB 
McEntire  ANGB  SC  29044-9690 

171  TAC  Hospital/SGPB 

G.  Pittsburgh  lAP  PA  15231*0459 

172  TAC  Clinic/SGPB 
P.O.  Box  5810 
Jackson  MS  39208*0810 

174  TAC  Clinic/SGPB 
Hancock  Fid  NY  13211-7099 

175  TAC  Clinic/SGPB 
2701  Eastern  Blvd 
Baltimore  MD  21220-2899 

176  TAC  Clinic/SGPB 
Kulis  ANGB  AK  99502-1998 


177  USAF  Clinic/SGPB 
NAFEC 

Atlantic  City  NJ  08405*5000 

178  TAC  Clinic/SGPB 
Springfield  Municipal  Airport 
Springfield  OH  45501-5000 

179  TAC  Clinic/SGPB 

Mansfield  LAHM  Airport  OH  44901*5000 

180  TAC  Clinic/SGPB 

Toledo  Express  Airport  OH  43558*5300 

181  TAC  Clinic/SGPB 
Hulman  Regional  Airport 
Terre  Haute  IN  47803*5000 

182  TAC  Clinic/SGPB 
Greater  Peoria  Airport 
Peoria  IL  61607*5000 

183  TAC  Clinic/SGPB 

Capitol  Muni  Aprt  IL  62707*5000 

185  TAC  Clinic/SGPB 
P.O.  Box  278 

Souix  City  Muni  Aprt  lA  51054-1002 

186  TAC  Clinic/SGPB 
P.O.  Box  1825 
Meridian  MS  39302-1825 

187  TAC  Clinic/SGPB 
Dannelly  Field  AL  36105*0001 

188  TAC  Clinic/SGPB 

Fort  Smith  Muni  Aprt  AR  72901*5000 

190  USAF  Clinic/SGPB 
'orbes  Field  (ANG) 

Topeka  KS  66620-5000 

191  USAF  Clinic/SGPB 
Selfridge  ANGB  MI  48045*5004 

192  TAC  Clinic/SGPB 

Byrd  Field  VA  23150*0297 

193  TAC  Clinic/SGPB 
Harrisburg  Inti  Airport 
Middletown  PA  17057*5086 


Det  1,  Ohio  ANG/3GX 
Rickenbacker  ANGB  OH  321 7-5001 

USAF  Clinic  Alconbury ■'SGPB 
APO  New  York  09238-5300 

USAF  Clinic  Andersen/SGPB 
APO  San  Francisco  9633^-5300 

USAF  Clinic  Ankara/SGPB 
APO  New  York  09259-5300 

USAF  Clinic  Aviano/SGPB 
APO  New  York  09293-5300 

USAF  Clinic  Dentwaters/SGPB 
APO  New  York  09755-5300 

USAF  Hospital  Bitburg/SGPB 
APO  New  York  09132-5300 

USAF  Clinic  Camp  New  Amsterdam/SGPB 
APO  New  York  09292-5300 

USAF  Clinic  Chlcksands/SGPB 
APO  New  York  09193*5300 

USAF  Rgn  Med  Cen  Clark/SGPB 
APO  San  Francisco  96279-5300 

USAF  Med  Aid  Station  Comiso/SGPB 
APO  New  York  09699-5000 

USAF  Clinic  Fairford/SGPB 
APO  New  York  09125*5300 

USAF  Med  Aid  Station  Florennes/SGPB 
APO  New  York  09188-5000 


USAF  Hospital  Inelrlik/SC^B 
APO  New  York  09289*5300 

USAF  Hospital  Iraki lon/S(FB 
APO  New  York  09291-5300 

USAF  Clinic  Izmlr/SGPB 
APO  New  York  09229-5300 

USAF  Clinic  Kadena/SIPB 
APO  San  Francisco  96239-5300 

57  FIS/Sra>B 

Keflarlck  Iceland 

FPO  New  York  09571-2055 

USAF  Med  Aid  Statlon/SGPB 

Kwang  Ju  AB  Korea 

APO  San  Francisco  96329-5300 

USAF  Hospital  Kunsan/S(PB 
APO  San  Francisco  96269-5300 

USAF  Hospital  Lakenheath/SGPB 
APO  New  York  09179*5300 

USAF  Hospital  LaJes/SGPB 
APO  New  York  09906*5300 

Det  1,  USAF  Hospital 
Little  Risslngton  UK 
APO  New  York  09199*5300 

USAF  Hospital  Mlsawa/SGPB 
APO  San  Francisco  96519*5300 

USAF  Hospital  Osan/SGPB 
APO  San  Francisco  96570*5300 


USAF  Med  Aid  Station  Glelenkirchen/SGP 
APO  New  York  09109-5000 

USAF  Clinic  Greenham  Coramon/SGPB 
APO  New  York  09150-5300 

USAF  Ho-3pital  Hahn/SGPD 
APO  New  York  09109*5300 

USAF  Hospital  Hellenlkon/SGPB 
APO  New  York  09223*5300 

USAF  Clinic  Howard/S GPB 
APO  Miami  34001-5000 


USAF  Clinic  Ramstein/SGPB 
APO  New  York  09012-5300 

USAF  Clinic  Rheln-Maln/SGPB 
APO  New  York  09057*5300 

USAF  Clinic  San  Vlto/SGPB 
APO  New  York  09290-5300 

USAF  Clinic  Sfflnbach/SGPB 
APO  New  Ycrk  09130-5300 

USAF  Clinic  Shemya/SGPB 
APO  Seattle  98736-5000 


27 


USAF  Clinic  Spangdahlem/SGPB 
APO  New  York  09123-5300 

USAF  Clinic  Suwon/SGPB 

APO  San  Francisco  96H6l“5300 

OL  AB,  USAF  Clinic  Taegu/SGPB 
APO  San  Francisco  96213-0006 

USAF  Hospital  Torrejon/SGPB 
APO  New  York  09283-5300 

USAF  Hospital  Upper  Heyford/SGPB 
APO  New  York  0919‘«-5300 

USAF  Rgn  Med  Cen  Mlesbaden/SGPB 
APO  New  York  09220*5300 

USAF  Hospital  Yokota/SGPB 
APO  San  Francisco  96328-5300 

USAF  Clinic  Zaragoza/SGPB 
APO  New  York  98286-5300 

USAF  Clinic  Zwlebrucken/SGPB 
APO  New  York  09860-5300 

HQ  USAFE/SGPA 

APO  New  York  09012-5000 

OL  AD,  USAFOEHL 

APO  San  Francisco  96274-5000 

DTIC 

Cameron  Station 
Alexandria  VA  23214 


